Early differentiation of infarcted and noninfarcted reperfused myocardium in dogs by quantitative analysis of regional myocardial echo amplitudes.
This study tests the hypothesis that ischemic but viable reperfused myocardium can be differentiated from infarcted reperfused myocardium by regional analysis of myocardial echo amplitudes. In eight closed-chest, anesthetized dogs, the left anterior descending coronary artery was occluded for 3 hours, followed by 1 hour of reperfusion, and sacrifice. Infarct size was measured by the triphenyl tetrazolium chloride technique in a 1-cm-thick mid-left ventricular transverse slice, and matched with a corresponding end-diastolic two-dimensional echo short-axis cross-section. Outlining of epi- and endocardial surfaces, along with construction of a mid-myocardial outline, allowed measurements of regional myocardial echo intensities and grey-level histograms in subendo- and subepicardial regions. In 36 eventually infarcted subendocardial segments (greater than 20% wall necrosis), average pixel intensity (arbitrary units) was 73.7 +/- 33.1 (SD) in control, 75.8 +/- 33.0 at 3 hours of occlusion, and 107.8 +/- 40.9 at 5 minutes, 105.5 +/- 38.9 at 15 minutes, and 101.1 +/- 37.6 at 60 minutes postreperfusion P less than 0.05 vs. control or occlusion); intensity in normal segments (no or less than 20% wall necrosis) was 60.0 +/- 18.6 in control, 57.4 +/- 20.3 at 3 hours of occlusion, and 63.5 +/- 14.8, 68.0 +/- 27.9, and 64.2 +/- 22.3 at 5, 15, and 60 minutes postreperfusion, respectively (no significant change). The skew of the grey-level distribution in infarcted subendocardial segments did not change from control (0.49 +/- 0.72) to 3 hours of occlusion (0.41 +/- 0.52), but decreased (shift to higher echo amplitude) significantly at 5 minutes (-0.31 +/- 0.53), 15 minutes (-0.22 +/- 0.50), and 60 minutes (-0.28 +/- 0.45) after reperfusion (P less than 0.05 vs. control or occlusion); in normal subendocardial segments, there was no significant change throughout the study. In 31 partly infarcted subepicardial segments (greater than 50% wall necrosis), changes in postreperfusion echo amplitudes were less significant. Average pixel intensity was 71.3 +/- 28.6 in control, 71.8 +/- 29.2 after coronary occlusion, and 89.2 +/- 35.3, 83.7 +/- 37.5, and 85.6 +/- 34.9 at 5, 15, and 60 minutes after reperfusion, respectively. It is concluded that reperfusion of irreversibly injured myocardium is associated with consistent early increase in regional myocardial echo intensities and changes in the grey-level distribution. Such alterations might be used to detect the extent of tissue necrosis within minutes after reperfusion.